This study deals with production of pulp and paper from waste banana pseudo stem and comparison with recycled pulp used for paper making. Banana pseudo stem was collected from local market of Nagpur and pulped at 120˚C and atmospheric pressure. The pulp was reacted with peroxide to obtain bleached pulp by keeping in a thermostatically controlled water bath. The kappa number after bleaching was observed as 20.43 respectively. Beating of pulp was done in standard lab beater. Sheets were prepared by using pulp in different blending ratios. Burst factor for sheet prepared from virgin banana stem was observed as 30.04, higher than the sheet prepared from recycled pulp which showed burst factor of 18.84. Blending of banana pulp with recycled pulp (50%:50%) showed burst factor of 40.57, which was quite impressive.
INTRODUCTION
The utilization of pulp and paper products has increased tremendously during this modern era. Paper and paper products are used in various industries like packaging, pharmaceuticals, Fast moving consumer goods (FMCG). Paper today pervades almost all activities of man and it can be said without exaggeration that human activities will be severely affected if paper disappears. With the growing literacy and industrialization consumption of paper naturally rises. The main raw material for paper production is cellulose. Cellulose is obtained from forest raw materials like softwood, hardwood, bamboo etc. Due to the continuous utilization of these raw materials, scarcity of them is observed. Therefore, alternate raw materials are searched to replace the conventional raw materials. Also, the agricultural waste like bagasse , rice straw, wheat straw require high temperature and pressure conditions for pulping. Moreover, nowadays paper mills use recycled pulp as their raw material but it has various drawbacks like less strength properties, short fiber length etc. Therefore, in this study a new raw material is studied and experimented for paper production which can be pulped at low temperature and pressure conditions and is available as waste in nature. One such material which is used for this study is pseudo banana stem. Mohapatra et al (2010) , Saika et al (1997) and Jayaprabha et al (2011) in their work emphasized on utilization of banana for production of paper and various product and its characteristics. The production of banana in India is quite prominent. Its area under cultivation is second largest in India among the fruit crops. Due to the non-availability of suitable technology for its use, about 9.8 lakh tons of banana residues go to squander. This study not only consists of production of paper but also synthesis of banana pulp at low temperature and pressure conditions. The pulp is then subjected to bleaching operation and then required stock is prepared for preparation of sheets. Different ratios of pulp were taken to check different properties of sheets. B. Proximate analysis-Proximate analysis of pseudo banana stem was performed to find its chemical composition. All tests were performed according to TAPPI standards [6] [13]. The moisture content was observed as 93.2% respectively. The lignin content was observed as 18.9% respectively. The extractives content was observed 8.7% respectively. The ash content was observed as 10.26% respectively. Holocellulose content was observed as 58.94% respectively. 1% NaOH solubility was observed as 30% respectively.
C. Pulping-
The foremost goal of pulping is delignification. The sample was pulped using kraft pulping .In this method cooking liquor was prepared using kraft pulping chemicals in the following proportion. Kraft chemicals were taken to make 12.5 % by weight solution. It consists of 58.65% NaOH, 27.04% Na 2 SO 4 , and 14.31% Na 2 CO 3 . The prepared liquor was added to sample until chips were partially submerged in it. The system was then heated at 120˚C for a period of 1.5-2 hours. Continuous agitation was provided with the help of agitator as shown in The system was kept in a double water bath to ensure a temperature of 60-65˚C and heated for 45 minutes. After 45 minutes white color of pulp was observed as shown in Fig 6. The pulp was then washed and dried for further processing.
E. Stock preparation & Sheet formation-
The pulp obtained after washing, bleaching is still not ready for sheet formation. It must undergo some mechanical operation to impart several characteristics which are required in different grades of paper. Beating of banana pulp was performed in the lab beater. The pulp was loaded in the lab beater as shown in Fig 7. Water was added in it while maintaining the consistency. The beating was done for a period of 20 minutes. Fillers like starch and calcium carbonate were added while beating to improve surface properties. For the formation of sheets, lab sheet former was used as shown in Fig 8. Stock was prepared according to the different types of sheets to be formed. TYPE 1 sheet was prepared from 100% virgin banana pulp, TYPE 2 was prepared from 100% recycled pulp of waste paper and TYPE 3 sheet was prepared from 50-50% of virgin and recycled pulp respectively. 
III. MATERIAL BALANCE AND FLOWCHART
Material balance for different unit operations performed during this experiment to find yield of the product. Material balance for digestion and bleaching are explained below. The entire process of operation is shown in Fig 11. 
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IV. RESULT & DISCUSSION
After experimenting and testing entire process following results were declared. All tests were performed according to the TAPPI standards et al (1980) .
A. Analysis of pulp-
Pulp prepared from pulping of banana pseudo stem and its bleaching was analyzed. After testing, kappa number was observed as 20.43 respectively. 1%, 10% and 18% NaOH solubility were observed as 6.66%, 14.82% and 48.27% respectively.
B. Analysis of black liquor-
Black liquor obtained after pulping was analyzed. Solid content of black liquor was observed as 28.65% respectively. The pH of black liquor was observed as 12 respectively.
C. Yield of pulp-
The yield calculated after pulping and bleaching was observed as 58% for unbleached pulp and 43.33% for bleached pulp respectively. Andreasson et al (2003) emphasized in their work different yields and its influence on paper strength.
D. Testing of Paper-
Sheet formed from different blends of pulp were tested to obtain different physical properties as shown in Table 1 . 
E. Comparison of physical properties of sheets-
Comparison of physical strength properties for different type of sheet prepared were made to find the better one. From the graph as shown in Fig 12,13 & 14 it was observed that the bursting properties of recycled paper is least, however bursting property increased when banana pulp was blended with recycled one. Bursting strength is defined as the hydrostatic pressure in kilopascals or kilo Newton's per square meter required to produce rupture of the material when the pressure is increased at a controlled constant rate through a rubber diaphragm to circular area, 30.5 mm diam. The area of the material under test is initially flat and held rigidly at the circumference but free to bulge during the test. Also, it was compared with the work of Khan et al (2008) . Thus, we can say that by blending banana pulp with recycled one we can increase the strength of paper. Banana pulp is therefore advantageous for any paper where high strength is required like packaging paper.
V. CONCLUSION
The pulp was successfully prepared from waste banana stem with the yield of 58% before bleaching and 43.33% after bleaching. The sample was pulped at condition of 120˚C and atmospheric pressure which is much less than the industrially used condition of 170˚C and 7 atm pressure for conventional raw materials in kraft pulping process. Here sheets were prepared using different blends of virgin banana pulp and university cuttings recycled paper. Type 1 consists of 100% virgin banana pulp with burst factor of 30.04. Type 2 consists of 100% recycled pulp with burst factor of 18.84. Type 3 consists of 50% virgin banana plus 50% recycled pulp with burst factor of 40.57. It can be observed that, type 1 sheet has higher bursting strength than type 2 which implies that sheet made from banana fibers has more strength than the recycled pulp sheet. Also, when blending of banana fibers was done with recycled it gave improved strength characteristics. Therefore banana fibers can be used for making high strength as compared with recycled paper. The only drawback is its high moisture content. Cultivating banana near mill areas can be the solution. From the above made conclusions, banana pseudo stem can be proved as an potential alternative raw material for paper industries.
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